To undertake a questionnaire-based study to evaluate attitudes towards the use of un licensed medicines among prescribing doctors and members of the general public (ie, patients). The study also aimed to explore the factors that influence physicians' prescribing decisions and priorities, and to understand the knowledge of the medicines licensing system among members of the public. Methods: Novartis Pharmaceuticals UK Ltd funded the online interview of 500 members of the general public and 249 prescribing physicians. Best practice standards were followed for questionnaire-based studies; no specific treatments or conditions were mentioned or discussed. Results: Few of the participating physicians, only 14%, were very familiar with the UK General Medical Council (GMC) guidelines on the use of unlicensed medicines and just 17% felt very comfortable prescribing an unlicensed medication when a licensed alternative was available. Key physician concerns included the lack of safety data (76%), legal implications (76%), and safety monitoring associated with unlicensed medicine use (71%). Patients and physicians agreed that safety and efficacy are the most important prescribing considerations, although 48% of participating physicians were worried that budget pressures may increase pressure to prescribe unlicensed medications on the basis of cost. A high proportion of patients (81%) also indicated some degree of concern, were they to be prescribed an unlicensed medication when a licensed alternative was available specifically because it costs less. Conclusions: This UK-based questionnaire study suggests pervasive concerns among prescribers over the safety, monitoring, and legal implications of unlicensed prescribing. High levels of concern were expressed among patients and physicians if cost were to become an influential factor when making decisions between licensed and unlicensed medications. Keywords: patient, physician, unlicensed treatment, concern, safety, trust
Introduction
The UK's General Medical Council (GMC) recently issued for consultation draft guidance relaxing their stance on the use of unlicensed medicines. This proposed revised position comes at a time of increased budgetary pressures within the National Health Service (NHS) leading to concerns over increasing pressures to prescribe cheaper therapies irrespective of their license status or the availability of robust safety and efficacy data. Indeed, the UK Department of Health plans to commission expert assessments of the evidence for the use of off-label drugs in the light of estimates that around 1000 specific requests for off-label drug use are made to NHS commissioners in England every year. The GMC's existing guidance states that an unlicensed medicine should not be prescribed where a licensed alternative is available. 1 In contrast, the proposed, new guidance affords physicians greater discretion, allowing them to prescribe off-label, or unlicensed, drugs if no appropriate licensed alternative is available, or if they are satisfied that the unlicensed option is as safe and efficacious. 2 Irrespective of the change in guidance, physicians are still required to have adequate insurance or indemnity cover should they choose to prescribe unlicensed drugs. 2 The legal responsibility for the outcome of an unlicensed drug prescription (and patient's aftercare) still resides with the prescriber.
An "unlicensed medicinal product" is one that has not been evaluated by a competent regulatory authority as having an appropriate risk:benefit profile because no regulatory submission has been prepared and considered. There are liabilities that should be considered by all those involved in the prescribing of medicines, ranging from obligations under professional codes of conduct to common law (eg, negligence) and statutory obligations and liabilities under Consumer Protection legislation. 3 The draft GMC guidance was published shortly after new Quality Outcome Framework (QoF) indicators were introduced, which encourage general practitioners (GPs) to make efficiency savings in prescribing. 4 The new QoF targets require practices to review their current prescribing behavior to assess its clinical and cost effectiveness. Three areas of improvement must be identified and agreed with the Primary Care Organisation and subsequent payments will be made in line with the percentage of prescriptions issued in the first quarter of 2012 that comply with each of three agreed plans. Against this backdrop, the relaxation of the GMC guidance on unlicensed prescribing may see physicians coming under increased pressure to prescribe cheaper therapies, irrespective of their license status.
To obtain a marketing authorization, drug manufacturers must carry out extensive, costly trials to satisfy regulatory bodies (ie, the European Medicines Agency [EMA] in Europe and the Food and Drug Administration [FDA] in the US) of the medicine's positive safety profile and efficacy compared to existing gold standard therapy. Furthermore, as part of the submission, the manufacturer must also demonstrate an optimal formulation and specify the production techniques and presence of a robust supply chain.
Encouraging and incentivizing physicians to prescribe therapies on the basis of price rather than robust trial data undermines the value of the regulatory process and may, in the long term, discourage drug manufacturers from investing in research and bringing new drugs to the market. In addition to the long-term implications of unlicensed drug use, there are also more immediate concerns over the monitoring of unlicensed drug safety. It is a legal requirement, under EU directive 2001/83, for drug manufacturers to design a pharmacovigilance framework to ensure ongoing monitoring of adverse events. 5 While the manufacturer has a responsibility to record and report adverse events, safety reports generated following the unlicensed use of a licensed medicine will not be evaluated as part of a formal risk management plan. As a result, important emerging safety signals may be missed.
The GMC's proposed revised stance brings to a head growing concerns in this area. There is now a need for greater understanding of the attitudes towards unlicensed prescribing among prescribers themselves. With the aim of improving knowledge in the area, Novartis Pharmaceuticals UK Ltd commissioned the Exploring UK Attitudes Towards Unlicensed Medicines Use questionnaire-based study to explore physicians' prescribing decisions, priorities and attitudes to off-license prescribing and also the public's knowledge of the medication licensing system, awareness of, and attitudes to, off-license drug use.
Methods

Data source and patients
A questionnaire-based study was conducted among physicians and members of the general public (hereafter referred to throughout as "patients") to evaluate attitudes and behavior around use of unlicensed drugs on the NHS. Separate physician and patient questionnaires were devised.
Two hundred and forty-nine (n = 249) medical doctors across a wide variety of medical disciplines took part in online interviews conducted between 3-10 March 2011. The interviews were designed to evaluate prescribers' attitudes and concerns around use of unlicensed drugs and the influence that various factors may or may not have on prescribing decisions and priorities, as well as assessing the impact of the cost-saving challenges currently being faced by the NHS.
Patient questionnaires were conducted between 4-7 March 2011 and involved completion of an online interview by adults living in the UK (aged $18 years, n = 500). The questions asked were designed to assess knowledge of, and concerns around, the use of unlicensed drugs among the general population. Information was also captured around patient-physician interactions in terms of drug prescribing and the degree of trust patients have in their physicians.
To ensure the participating population was representative of the actual population, maximum and minimum quotas were set using the online questionnaire software for key population demographics. For example, once the maximum number of male interviews was met, subsequent questionnaires were only conducted in female participants.
Care was taken to ensure no open-ended questions were asked as part of the questionnaire. The data analysis was based on the numbers captured through the quantitative research. No specific treatments or conditions were mentioned in the course of the interviews. Figures for general population age, sex, and region were weighted where necessary to bring them into line with their actual proportions in the population.
Questionnaires
For the purposes of the questionnaire, unlicensed prescribing was defined as "prescribing a treatment for a condition for which it has no license, is administered via a different route and/or where a formulation has been changed".
Physician questionnaire
The physician questionnaire consisted of 18 questions that captured demographic data (see Table 1 ) and a variety of information relating to attitudes to, and concerns around, unlicensed drug use (see Appendix 1 for the full physician questionnaire).
General knowledge of the implications of unlicensed prescribing was gauged by asking physicians how familiar they were with the GMC guidelines on unlicensed drug prescribing and how aware they were of their responsibilities if they decided to prescribe off-label.
Prescribing priorities were assessed by asking physicians to rank (1 high: 4 low) a number of factors and questions relating to their prescribing priorities: efficacy, safety, convenience (eg, simplicity of dosing regimen) and cost.
General attitudes to prescribing off-label were captured through a series of questions around the evidence base they believed was necessary to prove the efficacy of a drug (license only, guideline endorsement, anecdotal, peer journals) and how often they consider the licensed treatment option(s) available for a specific condition first (always, sometimes, occasionally, rarely, or never). Degree of comfort prescribing unlicensed treatment was assessed, as were views around which circumstances (if any) justify use of an unlicensed treatment when a licensed alternative is available and areas of concern posed by unlicensed drug prescribing, eg, lack of robust safety data, legal risks, lack of pharmacovigilance.
The physicians were posed questions designed to evaluate the degree to which budgetary pressures within the NHS may affect their prescribing practice in the future and physicians' concerns if they were to come under pressure to prescribe an unlicensed therapy over a licensed alternative specifically to reduce prescribing costs.
Patient questionnaire
The patient questionnaire consisted of 14 questions that captured demographic data (see Table 2 ) and information relating to their understanding of the licensing process and perceptions of the use of unlicensed drugs. (See Appendix 2 for the full patient questionnaire.)
Patients were first asked a number of questions designed to capture the patient-physician relationship, eg, the degree of trust they place in their physician's prescribing decisions, whether they seek a second opinion when prescribed a therapy and whether they view prescribing as a collaborative process in which they play a part.
Their knowledge of drug licensing was assessed by asking them to indicate their degree of knowledge of the drug regulatory process (from "a great deal" to "nothing at all"). They were then asked for their level of agreement with a number of statements about when medications can be prescribed, eg, "Doctors can prescribe any medication they choose to treat a condition" and "Medication can be prescribed for a condition if it has been approved for that specific condition." As for physicians, patients were asked to rank, in order of priority, a number of factors that they believe their physician takes into consideration when making prescribing decisions: (i) "It works" (ie, efficacy); (ii) "It is safe" (ie, safety); (iii) "It is not expensive" (ie, cost); (iv) "It is easy to take or administer" (ie, convenience).
To gauge patients' attitudes towards unlicensed prescribing, patients were asked questions around how they would feel were they prescribed an unlicensed therapy when a licensed alternative was available, when they thought it may be acceptable to prescribe an unlicensed treatment and how concerned they would feel about drug safety if they were prescribed an unlicensed therapy.
Results
Demographics
An even mix (50/50) of male and female doctors and patients took part in the study, across a wide age range from 18 to $55 years (see Tables 1 and 2 ). 60% of participating physicians worked in secondary care and 40% in primary care; all had prescribing rights. 6 Familiarity with guidelines and processes Physicians' familiarity with the existing GMC guidelines
There was limited familiarity with the existing GMC guidelines on the use of unlicensed therapies among the physicians (only 14% very familiar, 42% somewhat familiar), 7 but the majority (82%) knew that any problems that occur following use of an unlicensed treatment are the responsibility of the prescriber. 8 
Patients' familiarity with drug licensing
There was limited understanding of the drug licensing process in the adults who participated in the study. 69% of patients indicated that they have little or no awareness of the drug regulatory process and only 8% said they knew a lot about it (see Figure 1) . 9 Around half (53%) of participating patients believed medications can only be prescribed for a specific, approved condition.
10
Evidence base
There was little consensus among physicians on the required evidence base to confirm the safety of a therapy. The majority (62%) believed national or local guidelines to be sufficient proof of safety and 38% of the group felt that recommendation of drugs by their peers was also a sufficient measure.
11
Perceived prescribing influences
The physicians believed the most important consideration when prescribing a therapy was its efficacy data (70%), followed by its safety (25%). Cost and convenience (eg, dosing frequency) were less important considerations.
12 Patients also believed safety and efficacy to be the most important two considerations, but the rank order was reversed with 63% believing safety and 30% efficacy to be the greatest prescribing influences (See Figure 2 and Table 3 ).
13
Patient and physician views differed most greatly on the factors that least affect prescribing decisions. Almost two-thirds (64%) of patients believed cost to be the least important factor when prescribing compared with a lower 43% of physicians, suggesting physicians may have a greater awareness than patients of the role cost plays in prescribing decisions (see Table 3 ). 14 Yet unlicensed prescribing does occur and, when questioned, physicians suggested that the main reason for this is the absence of a licensed alternative (84% of physicians) or because the licensed treatment has failed to work (56% of physicians) or has more side effects (40%).
12,13
15
Only 17% of all physicians questioned indicated they would be "very comfortable" prescribing an unlicensed treatment whilst almost one-third (31%) said they would be "not very", or "not at all comfortable" prescribing off-license.
16
Confidence in off-label prescribing was markedly lower among primary (7%) compared with secondary care (24%) physicians. 16 The majority of physicians are at least somewhat concerned about the legal risk (76%), lack of robust safety data (76%), and safety monitoring (71%) when it comes to unlicensed prescribing.
17
Patients From a patient perspective, around one-third (38%) of patients felt unlicensed therapy prescribing was acceptable if a licensed alternative has already been tried, or if the unlicensed medication has fewer side effects (37%).
18 If there were no alternative treatment options available, nearly half (47%) of patients would be willing to take an unlicensed medication. A similar proportion (43%) would take unlicensed medication if it had been proven to be more likely to work for their specific condition. 18 Some patients (17%), however, would be dissatisfied if prescribed an unlicensed drug over a licensed alternative and 14% would refuse or stop taking the medication.
19
The role of cost on prescribing behavior
Physicians
The majority (92%) of participating physicians expected NHS cost savings to have an impact on future prescribing choices. 20 Almost half (49%) indicated they were somewhat concerned that they might come under pressure to prescribe unlicensed therapies for cost saving reasons in the future and 83% are at least somewhat concerned that cost may become the deciding factor in treatment selection.
21
Patients
The majority of patients (82%) Factors that MOST influence prescribing decisions: patient perception/physician view Figure 2 Summary of factors as perceived by patients and physicians and considered by them as the most influential when making prescribing decisions. collaboratively between themselves and their physician.
12,13
22
Yet, this trust and collaborative relationship could be challenged if cost becomes a driver of prescribing decisions; 81% of patients expressed at least some concern (38% were "very concerned") about safety if prescribed an unlicensed medication over a licensed medication specifically because it is less costly (see Figure 4 ).
23
Discussion
This UK-based questionnaire study suggests real concern around the safety and pharmacovigilance issues associated with unlicensed drug prescribing. Eighty-one percent (81%) of patients expressed at least some concern about safety if prescribed an unlicensed treatment and the majority (76%) of physicians were at least somewhat concerned about the legal risks, lack of robust safety data, and safety monitoring of unlicensed prescribing. 17, 23 Only 17% of physicians indicated they would be very comfortable to prescribe unlicensed therapy over a licensed alternative. 16 UK patients currently place a high degree of trust in their physicians' prescribing decisions and the majority believe prescribing decisions are made collaboratively between themselves and their physician. Yet patients can only challenge unlicensed drug prescribing if they are aware of drug licensing issues and over two-thirds (69%) of patients have little or no awareness of the drug regulatory process. 9 Across both patients and physicians, cost was perceived to be the least important factor when deciding whether to prescribe an unlicensed therapy when a licensed alternative was available. However, a lower percentage of physicians (compared with patients) ranked it as the least important factor, perhaps suggesting a greater awareness among physicians of the influence budgetary pressures currently play.
12,13 This interpretation is supported by the high proportion (92%) of physicians who expect cost to become an increasingly important factor when prescribing and the high levels of concern (83% of physicians at least somewhat concerned) that cost will become the deciding factor.
20,21
The strengths of this study include the large, geographically diverse patient population and the multidisciplinary nature of the participating physicians. No drugs were mentioned in the course of the patient or physician questioning allowing objective opinions to be captured. Study limitations that could be resolved in a larger evaluation of this kind include the lack of data from physicians in any one specialism, geographical location, or age group to compare differing trends in physician response by age, geography, and specialism.
In conclusion, there is little patient knowledge of the drug licensing process and limited physician familiarity with the GMC guidance on unlicensed drug prescribing. Patients and physicians agreed that safety and efficacy are the most important factors to consider when making prescribing decisions and unlicensed prescribing, on the basis of cost, raised concerns for both groups. The current environment within the NHS, however, means a high proportion of physicians are concerned that cost pressures on prescribing will continue to increase and may become the deciding factor. A larger study of this sort in the future would allow further analysis of predictors of physician attitudes and an evaluation of whether physicians' current concerns become a reality and the effect this may have on the patient-physician relationship.
Acknowledgments/disclosure
This study was conducted by KRC Research, funded by Novartis Pharmaceuticals UK Ltd, and no specific treatments or conditions were mentioned or discussed. This publication was authored independently and has been reviewed by Novartis. The author has no conflicts of interest to declare. • Online (opted-in panels) Objectives:
• Determine whether physicians are comfortable prescribing unlicensed drugs, what factors determine their prescribing behavior, whether they have concerns about the use of unlicensed drugs, and whether they expect the NHS cost-saving drive to affect their prescribing habits.
• Establish whether the general public have concerns about, or even familiarity with, unlicensed drugs, and their reported interactions with their physician when it comes to prescriptions.
Introduction
Thank you for participating in this brief survey. This survey is strictly for research purposes, and should take no more than 10 minutes of your time. It is not intended to promote the sale of any product or device, and you will not be contacted for marketing purposes as a result of participating. Your responses will be kept confidential and anonymous, and nothing you say will be attributed to you personally.
Appendix 1 Physician survey
We are now being asked to pass on to our client, details of adverse events that are mentioned during the course of market research. Although all your responses will, of course, be treated in confidence and anonymously, should you raise during the interview an adverse event in a specific patient, we will need to report this, even if it has already been reported by you directly to the company or the regulatory authorities using the MHRA's 'Yellow Card' system. In such a situation, you will be asked whether or not you are willing to waive the confidentiality given to you under the Market Research Code of Conduct specifically in relation to that adverse event. Everything else you mention during the course of the interview will continue to remain confidential, and you will still have the option to remain anonymous if you so wish.
Are you happy to proceed on this basis? Yes -Continue No -Thank you and close First, some questions to confirm that you qualify for the study:
Physician screening In the survey below we will be asking for your opinion on scenarios related to prescribing and the use of unlicensed treatments. When referring to a treatment being unlicensed, we will be using the following definition:
Without a marketing authorization (unlicensed) in the UK for a specific condition or if used with a variation in its licensed formulation or administration.
Throughout 7. Generally speaking, please indicate how comfortable you are prescribing an 'unlicensed' treatment (prescribing a treatment for a condition for which it has no license, is administered via a different route and/or formulation has been changed). 
Appendix 2 General population survey
Thank you for participating in this brief survey. This survey is strictly for research purposes, and should take no more than 10 minutes of your time. It is not intended to promote the sale of any product or device, and you will not be contacted for marketing purposes as a result of participating. Your responses will be kept confidential and anonymous, and nothing you say will be attributed to you personally. It is required that we pass on details of adverse events that are mentioned during the course of market research. (By "adverse events", we mean side effects or other consequences of your treatment or medication.) Although all your responses will, of course, be treated in confidence and anonymously, should you mention an adverse event during the interview, we will need to report this, even if it has already been reported by you directly to your physician, to the manufacturer, or to any regulatory authority.
In such a situation you will be asked whether or not you are willing to waive the confidentiality given to you under the Market Research Code of Conduct specifically in relation to that adverse event. Everything else you mention during the course of the interview will continue to remain confidential, and you will still have the option to remain anonymous if you so wish.
Are you happy to proceed on this basis? Yes -Continue No -Thank you and close First, some questions to confirm that you qualify for the study. 
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